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REMARKS 



Claims 1-5, 12-14, 16/ and 20 are rejected under 35 U.S. c. 
112, second paragraph, as being indefinite for failing to 
5 particularly point out and distinctly claim the sub ject matter 
which applicant regards ae the invention or incomplete for 
omitting essential elements. Claims 1-25 are rejected under 
35 u.S;C. 103 (a) as being unpatentable over Applicant Admitted 
Prior Art (AAPA) in view of Huang at .'al. Pub. No. US 
10 2003/0142548. 

1. Rejections of claims 2, 3, 5, 12, 14 and 16 under 35 U.S*C, 
112, second paragraph: 

To overcome the 112 rejections, claims 2, 3, 5, 12, 14 and 
15 16 have been amended to. clearly define the present invention 
as described in the above amendment TO THE CLAIMS section. 
Prpblema with respect to insufficient antecedent basis have 
been solved. Reconsideration of claiins 2 , 3, 5, 12, 14, and 
•J 16 is therefore politely requested. 

20 

| 2. Rejection bif claims 4 under 35 U.S.C . 112, second 

paragraphs 

To overcome this rejection, the Applicants have amended 
claim 4 to be dependent upon claim 3, in which third memory 
25 cells are mentioned* Reconsideration of claim 4 ia politely 
' J '• requested* 

3. Rejection of claim l under 35 U-S*C. 112 , second paragraph i 

i ! The Examiner pointed out that claim 1 is incomplete for 

30 omitting essential elements, such omission amounting to a gap 
between the elements. The omitted elements "a layer for 
storing a data in first and second memory cells*' have been 
added intb ci^im 1 without introducing new matters- 
Reconsideration of the amended claim 1 is politely requested. 



35 



4. Rejections of claims 13 and 20 under 35 U.S.C. 112, second 
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paragraphs 

The Examiner pointed out that claimB 13 and 20 are 
incomplete for omitting essential steps , wherein the omitted 
BtepB are i a layer for storing a data in first and second memory 
5 cells /To overcome the rejections, appropriate corrections 
of independent claims 13 and 20 have been made as described 
in the above AMENDMENT TO THE CLAIMS section. Reconsideration 
of the amended claims i 3 and 20 is politely requested. 

10 5. Rejections of Claims 1-25 under 35 U.S,C* 103(a): 

Claims 1-25 are rejected under 35 u.S.C. 103(a) as being 
unpatentable over Applicant Admitted Prior Art (AAPA) in view 
of Huang et al. Pub. No, US 2003/0142548 . For reasons of record 
that can be found on pages 3-4 in the Office action identified 

15 above, which is part of paper no 1003, 

(I) Response of the rejection of claim 1; 

FirBt, the statement t ^a plurality of first memory cells 
20 {Tl and T2 jvttie gate of eaqh f irst memory cells being connected 
to a first word line (W0) " made by the Examiner in page 3 of 
the above-identified Office action is respectfully disagreed 
with, since in Fig. 1 of the present application, Tl and T2 
are not connected to the same word line W0, instead, they are 
25 connected to the same bit Line B0»; The Applicants submit that 
the EKaminer might nvisunderstand the definition of "first 
memory cells" arid "second memory cells" in claims 1, 13, and 
20 ... It is respectfully rioted that in Fig . 1 the memory cells 
that are! connected to W0 should be Tl and T5, Also, it is 
30 respectfully noted that the "second memory cells" that are 
connected to If 2 should be T3 and T7, but not T3 and T4 that 
are connected to bit line bo like Tl and T2> 

According to. claim i of the present application, the main 
35 characteristic is to provide a memory comprising a plurality 
of first memory cells whose gates are connected to a first 
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word line and bodies are connected to a common first body lino? 
and a plurality of second memory cells whose gates are 
connected to a second wor;d line and bodies are connected to 
a common second body line; wherein the first body line is not 

5 electrically connected to the second body line to make a 
voltage at the first body line be different from a voltage 
at the second body line. Each memory cell connected to the 
same word line is connected to a common body line, so that 
the arrangement of the word lines are the same as that of the 

10 body lines. 

According to claims 3 and 4, the memory further comprises 
a plurality of third. memory cells (ex. Q2 and Q6 in Fig* 7),. 
whose bodies are connected to the first body line, and fourth 
15 memory cells (ex. Q4 and Q8 ip Fig*7), whose bodies are 
connected to the second body line. The third and the first 
memory cells share the common first body, line PWO, and the 
fourth and the second memory cells share the common second 
body lirie FW1, which are not taught by Huang. 

20 

The Examiner stated that Huang in Fig - 3 discloses the body 
of each first memory cell (Qni) being connected to a first body 
line (P-welll ) ; the body of each second memory cell (Qna) being 
connected to a second body line (P-well2 ) . However, it is noted 

25 that the "first memory cells" pf claim 1 of the present 
application are connected to one word line, which is not the 
case as. taught by Huang • According to Huang, Qnl (thought by 
the Examiner as "first memory cell") and Qn2 (thought by the 
Examirieir as "second memory cell*' ) are connected to the same 

30 word line WL3 (see Fig. 3 o£ Huang) . 

in effect, Huang in Fig. 3 discloses f ir$t memory cellB Qm, 
Qn2 connected to a first word line WL3 and second memory cells 
Qn3r Qna connected to a second word line Wli4. Q nl , are 

35 connected to different well lines p-welll f Pi-well2, and Q n3 , 
Q n4 are connected to different yell lines, too* One of the f irBt 

■ / . .. 
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memory cells (for example, Q rt i) and one of the second memory 
cells (for example/ Q n3 ) are connected to a common veil line 
(for example, Powell 1) , which means that a well line connects 
to only one first memory ceil and also connects to only one 

5 second memory cell* Therefore the arrangement of the well 
lines is different from that of the word lines* Mat mean* 
the functionality q£ the well lines P-welil, P-well2 Is 
substantially different from the body lines defined by the 
present application >. Himng'a memory can not provide different 

10 voltages at the bodies of the first memory cell Qni and the 
second memory cell Q„s that connected to word lines WL3, WL4, 
respectively* 

The present application provides a different memory 
15 structure and functionality of the body lines for preventing 
current leakages when operating the memory, which is not 
taught iy Hueng. Referring to rig. 7 and paragraphs 
[00483-[0049 ] of the present application , the gate and body 
of each of the first memory cells (Ql, Q5) are connected to 
20 a common first word line (WLQ) and a common body line (PWO) 
respectively, the gate and body of each of the second memory 
cells (Q3 r Q7) aret connected to another common second word 
line (WL2) and a conuuon second body line (PW1) respectively, 
and the first body line (PWO } is not electrically connected 
25 to the second body line (PW1) / which means the bodies of the 
first memory cells (Ql, 05) are not connected to the second 
memory cells (Q3, Q7)» 

Please, compare Figs.9A, 9B of the present application with 
30 Fig. 4A of Huang, in Figs .9A, 9B of the present application, 
the first memory cell Q5 and tne second memory Q7 are 
electrically connected to different p+ doped areas HPa and 
HPb (serving as body lines PWO and PW1 respectively ), but all 
of the £ir at memory cells (Ql, Q5) are connected to a common 
35 p+ doped area HPa serving, as the body line PWO (paragraph 
[0051 j ) • Since: thei. transistor of each memory cell is formed 
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on the n-well (HN) of the. p-siibstrate (HI), and each of the 
memory cell b connected to a common word line also shares a 
common body line, the first memory cells and the second memory 
cells connected to different word lines can be supplied 

5 subs tantially different voltages at their individual body 
lines* This contributes an advantage that the voltage at the 
first body line can be substantially different form the 
voltage at the second body line when the memory 20 executes 
programming, reading, or erasing processes (described in 

10 paragraphs [0054 J-[ 0056 1/ [0059]— [ 0062 1 # [0065] , [0067] ., and 
Figs v 10A-14B). 

(2) Response of the rejections of claims 13 , 20b 

15 ift addition, Huang does not disc ldse any operating methods 

or advantages that can avoid current leakages between the 
memory cells Q ni and Q a a or Qni and Q n3 .And Huang does not provide 
the operating method to control the memory having the Birailar 
structure defined in the present application whose 

20 arrangement of the word lines and body lines are in a same 
direction. 

For describing the die tinct ion between the controlling 
method of the memory of Huang and the present application, 

25 please refer to page 4/ paragraphs [003?]-[0040] of Huang j 
"to perform the above programming operation, the memory cell 
Qn2 will not be programmed because a positive, bias V eg is applied 
to WL3, 6 volt is applied to the bit line BL4 and Pwell-2 is 
set floating. The surface channel between the source region 

30 . and the drain region of the memory cell Q n 2 M opened up to 
electrically connect the source region and the drain region. 
The channel region thereby has 0 volt * Since the channel has 
0 volt r the high electric field between the floating gate and 
the substrate is shielded. The electric field between the 

35 floating gate and the channel is thereby not sufficient to 
trigger the channel FN-tunneiing effect and the memory cell 
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Q ft2 is thus program inhibit. Moreover/ the. word line WL4 that 
connects the control gate of the memory cell and the control 
gate of the memory cell Q n a is at 0 volt. The channel FN 
tunneling effect will not be generated at the memory cells 
5 Q n3 and Q n4 and the memory cells Qn3 and Q„« are also program 
inhibit-" 

Thus, the main method to avoid the channel FN tunneling 
effect of the memory cells Q ft 3 and Q n4 is to keep the word line 

10 WL4 connecting those memory cells at 0 volt* And the memory 
cell Q n 2 can be inhibited from being programmed because the 
channel is opened up such that there is no sufficient electric 
field to trigger the channel FN-tunneling effect* Therefore 
the well line P-welll only functions to the. memory cell Q n2 

15 It connects when the memory cell Q n i is programmed, which means 
the functionality 6f the well lines is not equal to the body 
lines of the present application* 

The progress and theory of the controlling method of the 

20 present application that can prevent current leakages have 
been described in the specification, such as the statement 
in paragraph [ 0055] when programming the memory cell Qls "a 
negative voltage of the body line PW0 is capable of reducing 
the electrical interference existing between any two 

25 neighboring transistors. That is, the program disturbance 
occurring in the programming process of the prior art memory 
10 will, not occur in the programming process o£ the memory 
20 of the present invention. Please refer to Pig.lOA again. 
To apply a negative voltage bias to *he body line EW0 is 

30 equivalent to applying the negative voltage bias to the 
transistor Q6, which is not executing the programming process, 
and a threshold voltage of the translator Q6 will raise due 
to a body effect, so the transistor Q6 is hard to be actuated, 
a leakage of the transistor Q6 is email, and thus the 

35 programming transistor Q5 will not affect operations of the 
transistor Q6. Likewise because the transistor Q5 and the 
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transistor Q6 share a coriimon body (also a common body lino 
PWO, applying a negative voltage bias to the body line PWO 
will raise a threshold voltage of the transistor Q5 and reduces 
a conductivity between . the drain and the source o£ the 

5 trans is to* Q5." Therefore , this Is very important that the 
arrangement of the body lines being the same as the word lines 
of the present application is different from the arrangement 
of the well lines being perpendicular to the word lines of 
Huang because the functionality of the body lines and the 

10 controlling method of the, present application can prevent 
disturbance *nd current leakages between the first memory 
cells and between the first] and the secondmemory cells. Huang 
is aied silent about the operating method of the structure 
design defined by the present application that can reduce the 

15 electricai. interference existing between any two neighboring 
memory cells * Accordingly, the operating method is different 
from the method for controlling the memory of the present 
application. 

20 MPEP 706. Q2( j) explains very clearly that three criteria 

must be met to sustain an obviousness-type re jectiont ( 1 ) there 
roust be soj&e sort of motivation to combine the references, 

(2) there must be a reasonable expectation of success, and 

(3) all claim limitations must be met. The Applicant 
25 respectfully asserts that none of these three criteria are 

met to sustain a 35 U* S .C . 103 (a) .are jeetion against the amended 
claims 1, 13 f and 20 when combining AAPA with Huang's 
application. Therefore/ reconsideration oi claim 1, .13, and 
.20 ie politely requested. 

30 - ., •■ ;• "*'■"".-. \ 

As claims 2-12 , 14-19, and 21-25 are dependent upon 
claims 1, 13 , and 20 respectiyely r they should be 
allowed if claims i> 13 , and 2 0 are allowed. 

35 6i Addition of new claim 26 V 

Huang in paragraph [0035] r lines 11-13 describes *a point 
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that is worth noting ia that the depth of the well region 410 
of each memory cell IS. shallower than that of the isolation 
structures 412" . as shown in Figs . 4A and 4B * the well region 
410 (common well line) is positioned between the drain region 

5 402 and the source region 404 and extends below the drain and 
source regions 402 and 404 to the two isolation structures 
412 for isolating the memory cells Q n i, Qn2 and ensuring the 
memory can work out. Therefore, the depth of the well region 
410 Is limited to be shallower than the depth of isolation 

10 structures 422. 

Taking a coinparisbn with Pigs.8-9B of the present 
application, those skilled in the art can realize that the 
p+ dbped areas HPa (PW0) and HPb (PW1) are deeper than the 
15 field oxides HM, H6b for that the fabricating process can 
be simplified, Therefore,; the p+ doped areas (PH0 and PW1) 
do not have to be shallower than any isolation structures. 

Furthermore ; the locations of the p+ doped areas HPa and 

20 HPb are different from that of the well region 410 of Huang 
(Fig* 4A) . Ab shown in Fig. 8 of the present application, taking 
the memory cell Q5 as an example / the p+ doped area HPa (serving 
as the bodies of the transistors Q5, Q6 , and as the body line 
PW0) only occupies a portion of the n-well HN below the 

25 conductive layer H5a (floating gate ) and the n+ doped area 
H2b (drain), but does not occupy the portion of the n-well 
HN below the nt doped area H2a (source ) • An4 the first memory 
eeii Q5 Bhaces p+ dopecj area tiPa (the first body line PW0) 
with the third memory cell Q6 (paragraph [0051 ]). According 

30 to this design, the memory can form ttie common source structure 
with the n-well HN, and each body line can be individually 
biased, which results in a reduction of electrical 
interference existing between the plurality 6£ transistors 
and a reduction of programming or reading disturbance caused 

35 by leakage currents (paragraph [0068) ) . For further defining 
the character iet ice mentioned above of the present 
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application, a new claim is added as described in the above 
AMENDMENT TO THE CLAIMS section. However, no new matters are 
introduced. Consideration of the new claim 26 is thereby 
politely requested. 

5 



Sincerely, 

10 

/^J/^^^ Date, Ys^Z^pr 

Winston Hau> Patent Agent No. 41,526 
P.O. BOX, 506 
15 Merrifield, VA 22116 

e-mail x win^tonhsufinaipo.coni.tw 

(Please contact me by e-mail if you need a telephone 
communication and I will return your call promptly O 

20 ,.'*."- 
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